A survey has been undertaken of the diagnostic, therapeutic and economic value of colonoscopy in a teaching hospital surgical unit. Provided it is undertaken in conjunction with a good Clinical history and double contrast barium enema, colonoscopy provides a high yield of information bearing upon the patient's subsequent management. Therapeutic polypectomy was undertaken in 21%of examinations. Its value in acute colonic disease is discussed, and the importance of training colonoscopists for the future is emphasized.
Introduction
Colonoscopy has become an accepted tool in the investigation oflarge bowel disease (Wolff et al. 1972 , Williams & Teague 1973 , Overholt 1975 and, in addition, has therapeutic value in providing a technique for colonic polypectomy (Williams et al. 1974 ,'Wolff & Shinya 1975 . The colonoscopes and their maintenance are however expensive, as also is the time involved for the operator and the ancillary maintenance services. It may take up to one hour to complete a colonoscopy, with polypectomy, although in our unit an average time of 25 minutes has been achieved for colonoscopy with polypectomy to date. It is important for the future justification of the technique to assess its value to the patient either as a primary diagnostic or therapeutic procedure or, as is more common, as a supplement to a good double contrast barium enema examination: ' Colonoscopy has certain major advantages over the barium enema. It allows direct visualization of the colonic mucosa; with biopsy if necessary, and may allow superficial changes to be seen which are too fine to be picked up even by a good double contrast barium enema. It also allows diathermy polypectomy to be performed. In the present survey the majority of patients were colonoscoped only after a barium enema examination had been undertaken, either because the barium enema suggested a lesion requiring visualization, biopsy or removal, or because a negative barium enema examination existed in a patient with persistent bowel symptoms, such as diarrhoea, bleeding or pain. In only a few patients was colonoscopy performed before barium enema examination.
Patients
The first 100 patients undergoing colonoscopy in the Surgical Unit at Guy's Hospital were studied. The patients were referred from various groups, including general surgeons, physicians and gastroenterologists, mainly from within, but occasionally outside the Guy's District. Usually colonoscopy was agreed to at the request of the referring doctor without undue screening by the colonoscopist, so that the patients examined do not represent a group highly selected by the colonoscopist. However, all except 3 patients had already had a barium enema examination.
In the majority of patients bowel preparation consisted of a low roughage diet, commencing four days prior to the examination, nutritious liquids only on the day prior to the 'Accepted 23 Apri11981 0141-0768/81/070485-05/$01.00/0 examination, a three-pint Verapaque enema the night before the examination and a rectal washout with tap water on the morning of examination. The results of this preparation were good. In 3 patients bowel preparation was achieved using the whole gut irrigation technique (Hewitt et al. 1973) , which undoubtedly cleared the bowel of faeces but left a large quantity of liquid to be sucked out during the examinations. When the Olympus CF.LB Scope was used, screening of the abdomen and a stiffening tube were often employed during the examination, but latterly, with the advent of the Olympus CF.LB3R instrument, screening and stiffening have been found in the majority of patients to be unnecessary. The position of the tip of the scope can easily be determined in the majority of patients by turning out the room lights and watching the movement of the light in the colon through the abdominal wall. In addition, classic features such as the blue shadows of the spleen and liver, the triangular appearance of the transverse colon and the appearance of the descending colon help to chart the progress of colonoscopy.
Results
The majority of patients were examined under pethidine and diazepam (Valium) sedation, but in three instances general anaesthetic was employed. Table 1 shows the age range, sex distribution and completeness of examination in the 100 patients examined; and Table 2 details the reasons for referral for colonoscopy. Table 3 details the colonoscopic findings which, where appropriate, were confirmed histologically in all patients examined. On occasions more than one lesion was found, e.g. a polyp and diverticular disease. In 7 patients a carcinoma of the sigmoid colon was found which had not been detected on the barium enema examination but where symptoms were sufficiently persistent to warrant colonoscopy. In 4 patients (2 male, 2 female) an adenomatous polyp was found which had not been detected on barium enema, and in these patients it was possible to snare the lesion by diathermy and 15(28) retrieve it for histology. Thus in II of the 36 patients (30%) examined because of persistent symptoms, but a negative barium enema, a neoplastic lesion was found.
In the 4 patients with a family history of polyposis coli, 2 were found to have the disease and the other 2 are being followed up at regular intervals. Four patients (2 male, 2 female) had barium enema findings suspicious of a neoplasm and on colonoscopy diverticular disease, but no neoplasm, was detected. In one of these patients, a male aged 53, there had previously been an episode of septicaemia and multiple small liver abscesses, and the organism Streptococcus mellerii was grown from the blood. Although the possibility of a sigmoid neoplasm was raised by the barium enema, diverticular disease was established in this instance. In another patient, a male aged 44 with chronic renal failure on haemodialysis, a faecal fistula had developed in the left flank incision following bilateral nephrectomy. Colonoscopy revealed the presence of inflammatory bowel disease of the colon in addition to establishing the site of the fistula.
In these 100 colonoscopies there have been no specificcomplications and no deaths directly or indirectly attributable to the colonoscopy.
Discussion
In 72% of these colonoscopies a lesion was found and a definitive diagnosis made, thus contributing to the further management of the patient. In 21% of the total a polypectomy was performed and in 7% an unexpected carcinoma was detected. In 28% of both male and female patients a 'normal' examination was achieved, although in 2 males and 2 females the examination was incomplete either because of technical difficulty, or patient reluctance to continue, in association with less impressive clinical findings. Thus, apart from these 4 patients and accepting the problems of 'blind spots' at flexures during the examination, the occurrence of a normal examination made the further management of the patient easier and more confident. A certain number of these patients were eventually labelled 'irritable bowel syndrome' with some confidence.
It thus appears that provided colonoscopy is used with some discretion, employed after due consideration of the clinical history, physical findings and in most cases double contrast barium enema examination, the yield of useful information leading to better patient management can be high. No patient in the present series, was subjected to diagnostic laparotomy on the basis of a 'negative' colonoscopy.
Cost
The cost of this service is difficult to determine in our own unit, since its ancillary costs are linked with those of upper gastrointestinal endoscopy. However, during a one-year period the cost of maintaining the colonoscopic equipment was £1400 and allowing for capital cost this might amount to £40 per examination, which compares favourably with the estimated £34.25 for a barium enema examination. In addition, 21 polypectomies were performed. In each case only one night and two days were spent in hospital. If laparotomy and colotomy had been performed as the alternative procedure, not only would the capital and personnel costs have been much greater, but a period of 10 days and nights would have been spent in hospital by each patient. The savings in medical expenditure, patient mortality and morbidity, and patient economics more than offset the cost of 28 'normal' examinations in the present series.
Follow up
If important lesions have been missed on colonoscopy, their occurrence has not yet come to light. However, further time is required before it can be said with confidence that none of the apparently 'normal' colonoscopies had no specific treatable lesion which was missed on examination.
Emergency colonoscopy
Since these one hundred colonoscopies have been performed, 3 patients have been colonoscoped as emergencies following major fresh haemorrhage presumed to have come from the colon. In one patient this followed rectal biopsy when it was possible to diathermy the bleeding point in the rectum. In one patient no helpful information was obtained and arteriography revealed bleeding from an area of sigmoid diverticular disease. In the third patient good views were had of the colon to the caecum, but no site of colonic bleeding could be identified.
Some authors have been discouraged by the results of emergency colonoscopy (Schmitt et al. 1975) while others have found it a profitable exercise (Dyhle et al. 1974) . In our own experience the presence of a fresh blood clot has tended to obscure any satisfactory view of the colonic mucosa, but the use of the flexiblesigmoidoscope, such as the Olympus TCF.l S with a wider suction channel, might be more profitable in this respect. Recently we have adopted the use of the colonoscope as an alternative to the barium enema in the emergency diagnosis of presumed large bowel obstruction. In 3 patients an obstructing sigmoid carcinoma was found and in 2 patients colonic 'pseudoileus' was established. In these 2 patients not only was it possible to show an absence of an obstructing tumour, but by use of the suction it was possible to deflate the colon. Provided the colonoscope is advanced with care and minimum use made of air inflation during the procedure, this use of the colonoscope would seem to be justified, and has the advantage of not leaving a quantity of barium requiring subsequent removal.
Training
Colonoscopy is agreed to be a more difficult and time-consuming procedure than upper gastrointestinal endoscopy (Williams 1977) . In our unit the majority of the colonoscopies to date have been undertaken by two members of the team for whom colonoscopy is a small part of their overall surgical activities. With the increasing demand for this service, training of competent colonoscopists is becoming more important and a number of surgical and gastrointestinal registrars are showing interest in learning the techniques involved in our unit. It is clearly an important function to provide such training facilities, and this has now become possible as increasing expertise is acquired. The significant role that colonoscopy can play in avoiding unnecessary laparotomy and in making surgical intervention more precise and confident means that it will be requested to a greater extent in the future. Any surgical or gastroenterological team involved in the management of colonic disease will need to use colonoscopy as a diagnostic and therapeutic tool, making the training of colonoscopists a priority for the future.
